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!  Symmetry'allowed'us'to'conclude'that'the'
field'at'a'point'along'the'axis'from'a'ring'must'
be'along'the'axis'(since'no'matter'how'you'
rotate'the'ring,'it'looks'the'same'from'the'
axis,'and'so'must'the'field)'

! We'can'use'similar'arguments'for'the'field'of'
an'infinite'line'of'charge,'or'an'infinite'plane'



!  At'a'given'distance'r'from'an'infinite'line,'it'
looks'the'same'no'matter'how'far'you'move'
along'the'line,'or'how'you'rotate'around'the'
line'

!  This'implies'that'the'field'must'be'radially'
outward'from'the'line'of'charge'







!  At'a'given'distance'from'an'infinite'plane'of'charge,'no'
matter'how'far'you'move'laterally'in'any'direction,'it'looks'
the'same'
!  This'implies'that'the'field'is'directly'out'of'the'plane'everywhere'
!  That'in'turn'implies'that'the'field'must'be'constant!'





!  Particles'follow'F'='ma,'with'F'given'by'qE'

!  =>'a'='dv/dt'='qE/m'

!  Particles'with'opposite'charges'go'in'
opposite'directions'
!  This'means'an'electric'field'can'cause'a'net'
current'(flow'of'charge)'



  

 '

 E' '

A'proton'starts'at'rest'at'the'green'spot.''
How'will'it'move?'
A) Stays at rest 
B) Follows a path between the field lines 
C) It moves to the right, curving downward 

but ultimately crossing a field line 



Cathode'Ray'Tube'='OldASchool'Television'





'A dipole is placed in an external field as shown.   In 
which situation(s) is there a net force on the dipole?''

(1) (2)

(3) (4)

A)  1 only 
B)  2 only 
C)  1 and 2 
D)  3 and 4 
E)  2 and 4 

'A'''''''+'

'A'''''''+'

1' 2'

3' 4'







'A dipole is placed in an external field as shown.   In 
which situation(s) is there a net torque on the dipole?''

(1) (2)

(3) (4)

A)  1 only 
B)  2 only 
C)  1 and 3 
D)  2 and 4 
E)  1 and 2 

'A'''''''+'

'A'''''''+'

1' 2'

3' 4'





Torque'on'little'dipoles'(felt'fibers)'
aligns'them'with'the'electric'field'

Force'on'little'dipoles'(molecules'in'wood)'
from'diverging'electric'field'of'charged'
object'pulls'them'toward'the'charge'



!  Dipoles'want'to'align'with'the'external'electric'
field'

!  What'if'you'switch'the'electric'field'back'and'
forth'rapidly?'

!  The'dipoles'try'to'flip'too,'which'
generates'heat'as'they'rub'against'other'
molecules'nearby'

!  Water'molecules'are'especially'good'dipoles,'
and'they'absorb'a'lot'of'heat'from'this'process'


